In vitro Reconstitution of the Biosynthetic Pathway to the Nitroimidazole Antibiotic Azomycin.
Nitroimidazoles are one of the most effective ways to treat anaerobic bacterial infections. Synthetic nitroimidazoles are inspired by the structure of azomycin, isolated from Streptomyces eurocidicus in 1953. Despite its foundational role, no biosynthetic gene cluster for azomycin has been found. Guided by bioinformatics, we identified a cryptic biosynthetic gene cluster in Streptomyces cattleya and then carried out in vitro reconstitution to deduce the enzymatic steps in the pathway linking l-arginine to azomycin. The gene cluster we discovered is widely distributed among soil-dwelling actinobacteria and proteobacteria, suggesting that azomycin and related nitroimidazoles may play important ecological roles. Our work sets the stage for development of biocatalytic approaches to generate azomycin and related nitroimidazoles.